Globular adiponectin-induced RAW 264 apoptosis is regulated by a reactive oxygen species-dependent pathway involving Bcl-2.
Globular adiponectin (gAd), a truncated form of adipocyte-derived cytokine, stimulates RAW 264 cells to produce reactive oxygen species (ROS), which trigger an apoptotic cascade. In this study, we investigated the generation of intracellular and mitochondrial ROS in gAd-stimulated RAW 264 cells. Treatment with gAd efficiently induced the generation of intracellular and mitochondrial ROS, as detected by dichlorodihydrofluorescein diacetate and MitoSOX fluorescence, respectively. Furthermore, gAd treatment significantly increased 8-oxoguanine, a specific indicator of oxidative DNA damage. The transfection of RAW 264 cells with iNOS- and gp91(phox)-specific small interfering RNA reduced markedly the generation of intracellular, but not mitochondrial, ROS. Quantitative PCR revealed that the expression ratio of Bcl-2 to Bax was reduced in a time-dependent manner in gAd-treated RAW 264 cells. The overexpression of Bcl-2 markedly inhibited gAd-induced apoptosis in RAW 264 cells and also reduced both the intracellular and the mitochondrial ROS generation induced by gAd treatment. Moreover, the overexpression of Bcl-2 significantly suppressed gAd-induced NO secretion and NOS activity. In addition, the inhibition of NOS activity partially reduced the oxidative DNA damage induced by gAd. Taken together, these results demonstrate that the gAd-induced apoptotic pathway acting via ROS/RNS generation involves Bcl-2.